daily life of the individual. A competent lymphatic apparatus is the best protection against all those pathogenic irritants to which the body is constantly exposed, incapacity of this type of tissue lowers bodily stamina and vitiates the powers of resistance defence and repair. Investigation of the structure and function of the lymphatic system teems with obvious difficulties, nevertheless no field offers better opportunities for the research worker to-day.
As an introduction to that phase of the subject with which I intend to deal, I will recall, therefore, a few of the more fundamental facts of the lymphatic mechanism.
With the exception of the placenta, all tissues and organs possessing bloodvessels also possess lymphatic vessels. Epithelium, cartilage, the cornea, and the crystalline lens, which have no blood-vessels, have no lymphatic vessels. The brain and spinal cord are drained by the perivascular Virchow Robbin spaces which are not true lymph-channels. With these exceptions, lymphatics arise in the connective tissue as endothelial lined and completely closed capillaries whose extremities form culs-de-sac, ana whose walls are permeable to the fluids of the intercellular tissue spaces. These capillaries anastomose freely, forming plexuses which drain particular territories. Although the boundaries of these particular territories are fairly well known, exact anatomical observations on the completeness or incompleteness of anastomosis between the capillaries of these lymphatic territorial units are difficult to find. Clinically, valuable evidence on this point is available. From the lymphatic plexuses larger lymphatic collecting vessels arise and convey lymph to particular groups of lymph nodes. From these in turn larger channels run centrally to the main right and left lymphatic ducts, opening into the venous system in the neck. The collecting lymphatics are valved and are disposed centripetally towards their appropriate lymph nodes. Within them the flow of lymph is normally centripetal and is maintained by peripheral pressure-negative pressure in the innominate vein and by those other factors which promote the venous return.
Centrifugal flow is prevented by the valves, which are certainly as numerous and important as those in the veins. In most situations in the body the networks of lymphatic vessels are disposed in superficial and deep systems and there is a very poor and inefficient anastomosis JUNE-TROP. Dis. 1 between the two sets. The most important barrier to the establishment of this anastomosis is obviously the presence of fascial planes ( fig. 1 ).
In a piece of full-thickness skin there is therefore a superficial capillary plexus whose precise anatomical connexions with neighbouring plexuses are unknown, and beneath this, in the subcutaneous tissue, a system of collecting lymphatic channels whose direction is known, but whose anastomotic relations with other collecting channels are only vaguely described. One is forced, therefore, to deduce the extent and nature of these connexions by experimental methods, or by the clinical results of obstructive lesions. DEEP The effects of obstruction on the lymphatic system.-Experiments in animals have done little to solve the question of the character of the obstruction required to produce chronic lymphoedema, but they do emphasize the enormous power of the lymphatic system for regenerating itself and re-establishing a collateral circulation in the normal healthy animal, even after the most extensive blockage has occurred. This is not surprising when one considers the extreme difficulty of reproducing in the normal experimental animal any of the chronic cedematous or ascitic states which are met with in man, and which have resulted from years of chronic ill-health. Thus Reichert showed that complete excision of the iliac and inguinal nodes of 1112 6 Section of Tropical Diseases and Parasitology dogs and cats did not produce cedema even if ligation of the iliac or femoral vein was added to the experiments. Yet the same operation in man has frequently resulted in chronic lymphoedema.
In further experiments Reichert severed all the structures of the leg down to and around the femoral artery and vein, even cutting round the periosteum and removing the adventitia of the blood-vessels. All tissues were then approximated and healing occurred without infection. CEdema promptly appeared, reached its maximum in two days, and began to subside about the fourth day, coincidently with regeneration of new lymphatics across the scar. If these new channels were again plugged with injections of indian ink, aedema reappeared. After the fourth day it was even possible to ligate the femoral vein without increasing the cedema. Infection in the scar, however, delayed the regeneration of lymphatics and caused persistence of cedema.
Homans, Zimmerman, de Takats, and others obtained occasional cedema by producing extensive thrombophlebitic and periphlebitic lesions by means of sclerosing solutions, and showed that the lymphatic element was more important than the venous, as cedema of the leg did not occur unless the lymphatic tissue which surrounds the femoral artery and vein was involved.
Clinically, mechanical obstruction to the outflow of lymph in a centripetal direction certainly results in lymphcedema, the simplest example of this being an acute inflammatory reaction. Where the obstruction is peripheral, however, cedema rarely persists, except in certain situations and under certain conditions. The extent and duration of the lymphcedema will depend upon the nature, extent, situation, and duration of the obstruction, and lastly upon the ability of the individual to develop a compensatory lymph circulation or to regenerate vessels to replace those destroyed. The characteristics of the obstruction.-Pathological examination of any series of cases of lymphcedema shows that they may be broadly divided into those in which an obstructive lesion can be macroscopically or microscopically identified and those in which a demonstrable obstructive lesion cannot be found, or has not, so far, been described.
In the former group are those inflammatory lesions due to varieties of streptococcal sepsis (elephantiasis nostras streptogenes) and filariasis, and those noninflammatory lesions due to malignant occlusion, surgical removal of lymph nodes, or extrinsic pressure. Here the condition is obviously gross obstruction to the collecting lymphatics, lymph nodes, and pelvic lymphatics, with its main centre at the junction of t4e extremities with the trunk. The result is dilatation of the peripheral capillary system and secondary lymphangitis, with endoand perilymphangitis and fibrosis, according to the duration and severity of the disease and the frequency of secondary streptococcal attacks. Figure 2 , p. 48, represents a camera-lucida drawing of the inguinal obstructive lesion. The section was taken from a patient with non-tropical elepbantiasis nostras due to cellulitis and suppurative inguinal adenitis. The specimen shows the femoral artery and vein surrounded by a mass of fibrous tissue in which lie embedded the thrombosed lymphatics. In this comparatively circumscribed lesion permeable lymphatics cannot be demonstrated. Figure 3 shows a thrombosed lymphatic vessel from this preparation and is characteristic of many to be seen round the femoral artery and vein. Figure 4 shows the characteristics of a piece of elephantoid skin. The dermis is markedly thickened, owing to the deposition of fibrous tissue which forms a rind-like layer. Beneath this lies a thick layer of cedematous fat bound together by prolongations of fibrous tissue joining it to the deep fascia. In the dermis lie the terminal lymphatic plexuses so small as to be demonstrated with difficulty. Along the fibrous prolongations which run vertically downwards from the skin, the 47 1113 connecting lymphatics can be traced between the superficial network and the subcutaneous connecting lymphatics. The lymphatics, which lie in this subcutaneous area, close to the deep fascia, can easily be shown to be grossly dilated in most elephantoid states. the patient from whom this specimen was obtained died in an acute streptococcal attack. During the quiescent period the lymphatics are occupied by clear lymph under pressure. It is this gross dilatation of the peripheral lymphatics in the subcutaneous tissue which is largely responsible for the increase in the bulk of the elephantoid area. Manson-Bahr and O'Connor have shown that the lesion in -filariasis is also probably central.
1114

£8R
Section of Tropical Diseases and Parasitology
In the latter group are those non-inflammatory cases described by Allen, in America, as lymphoedema prwcox, occurring in young people, and called in England idiopathic lymphoedema, and the congenital type of unknown origin referred to by Yates as congenital lymphangiectasis. In this group, too, falls Milroy's disease, otherwise known as congenital and familial lymphoedema. The two last-mentioned are rare, but the first is common, particularly in non-tropical countries. Whatever may be the cause underlying the condition, one may safely hazard the opinion that it is centrally situated, since the effect on the peripheral capillary network is identical with that on the former group, namely dilatation of lymphatics with lymph stasis under pressure.
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Thus it can be seen that in order to produce chronic lymphcedema, obstruction must be gross, it must be centrally situated and, as in most cases, it must have been present for many years. Collateral circulation.-The question may now be asked why it is that the body is unable to respond by the development of an efficient collateral circulation and so carry off the static lymph. The anatomical answer to this is that in certain situations in the body normal anastomoses are so poor that under obstructive states they prove hopelessly inadequate. The physiological answer is that a collateral circulation may mean a reversal of flow in valved channels-an obvious impossibility so long as the valves remain competent. Such situations are at the junctions of the extremities with the body, at the root of the genitalia, round the eyelids, in the sub-umbilical and midline of the body, and between structures separated by fascial planes. Across these boundaries static lymph cannot escape, so that lymphaedema results when the central channels are blocked.
The surgical treatment of lymphcedema.-To Mr. Sampson Handley goes the credit for first realizing, in 1908, the importance of re-establishing the flow of lymph. This he attempted to do by the subcutaneous insertion of silk threads in cases of lymphendema of the arm due to malignant obstruction. Walther then tried drainage by means of a buried rubber tube leading from the elephantoid limb to the abdominal cavity. Both methods gave temporary-but not permanent-relief. Lanz then tried to increase the poor anastomosis between the deep and superficial lymphatic systems of the lower limb by inserting a strip of subcutaneous tissue between the intermuscular septum and suturing it into holes drilled into the bone. Omitting the last step, Oppel and Rosanow repeated this work with encouraging but not outstanding results. Kondoleon then removed a strip of cedematous skin, subcutaneous tissue, and deep fascia, two inches wide, from the entire leg, medially and laterally, with better results. This operation, as modified by Sistrunk, has been practised since 1912, and its place in the treatment of lymphcedema can now be fairly accurately assessed. Thus Sistrunk, at the Mayo Clinic, reporting on the end-results in 45 patients, claimed 75% of good results. A recent report by Ghormley and Overton from the same source, on 55 further patients operated on since 1923, shows the following endresults: 6 dead; S no improvement; 9 improved Grade I; 5 improved Grade II; 20 improved Grade ITT; 7 improved Grade IV. In general, therefore, 50% either showed no improvement whatever, or were slightly improved;7 while 50% showed considerable improvement. 11% only showed almost complete relief. Although these figures are very good compared with others from different sources, they are not surgically ideal and one should not remain satisfied with them.
Furthermore, it must be remembered that all these operations were performed on the nonfilarial types of lympheedema. It is obvious that even when a satisfactory anastomosis is established between the superficial and deep sets of lymphatics, the presence of a blocked pathway in the deep inguinal glands or in the pelvic lymphatics will completely defeat the object of the operation. Only too frequently this is the state of affairs, and it is not uncommon to encounter patients in whom a Kondoleon operation has been performed without the slightest relief being obtained.
I now wish to describe-with the permission of my colleagues, Gillies and Fraser -another type of operation which I hope will take an important place in the treatment of elephantiasis, and I am showing the first successful case operated on by the method.
The operation depends for its success upon the following considerations (a) Lymphaedema is a condition of lymph stasis usually due both to a central block and to inability of peripheral lymphatic capillaries to empty their contents by means of a collateral circulation.
(b) The impermeable central block can be short-circuited and a reversed flow set up by grafting a bridge of full-thickness skin, containing properly directed, collecting lymphatics across the inadequate anastomotic line from the lymphangiectatic area to the nearest set of intact lymph nodes.
(c) Regeneration of lymphatics will occur between the graft and its bed, and it will act as a " lymphatic tap " to carry off the static lymph to the general circulation. To be successful it must act as a drain to the entire obstructed area.
Taking the lower extremity as our first exercise in the solution of this problem, xve may note the general distribution of the superficial collecting lymphatics of the body (fig. 8 ). The channels draining into the inguinal nodal centre in a centripetal manner include those of the leg, the gluteal region, the lower abdominal quadrant, and the genitalia. The channels draining into the axillary nodal centre in the same fashion include those of the arm, the shoulder, the back, the lateral wall of the thorax, and the upper abdominal quadrant. It is obvious, therefore, that in order to tap the lymphatic " lake " and drain it to an intact set of lymph nodes, a strip of skin must be-found at least from 10 to 14 in. long. Furthermore, it must ¢ontain longitudinal lymphatics in which the valves are turned in the direction of the flow ,of lymph. Such a piece of skin is available on the arm.
The surgical problem is therefore the mechanical one of exchanging this considerable piece of arm skin for a corresponding strip of thoracic, abdominal, and leg skin.
The steps by which this has been accomplished have been set out by Gillies and Fraser. The following is a short history of their case: Case I. The patient is a woman of 28, who first noticed swelling of the legs at the age of 24. She was admitted to St. Bartholomew's Hospital in 1931 with well-advanced " lymphcedema prwcox," and, after full investigation and various forms of treatment, Kondoleon's operation was advised and carried out by Mr. Paterson Ross. There was no improvement. In 1983 she was readmitted in such bad condition that amputation was seriously considered. It was then decided to attempt to establish some sort of lymphatic drain for the leg. In order to test the question of whether this type of drainage would affect all or only part of the osdematous area, the leg was first of all anastomosed to the arm. The result of this was that the cedema very largely subsided. Accordingly, in three further stages, a flap of skin was removed from the arm and inserted into the body from the thigh to the axillary region, the arm being covered with the corresponding flap removed from the body. The last operation was performed in September 1934, and since that time there has been no recurrence of cedema in that leg. The right leg still remains cedematous (figs. 9 and 10).
This case proves beyond question:-(a) That the lymphatic tap is efficient even where definite obstruction cannot be demonstrated. (b) That complete drainage of the limb is possible even' where the graft projects over Poupart's ligaments a few inches only.
Case II. The second case is worthy of record because in it the operative technique was considerably modified and assumed the status of a deliberate procedure. It was operated on by Sir Harold Gillies and myself at the Hospital for Tropical Diseases. It is to be regretted that the patient died, but as the case has played an important part in the development of the work, it should be included.
The patient was a man, aged 52, who developed lymphcedema of the left leg after a septic lesion of the ankle with cellulitis of the leg and suppurative inguinal adenitis. The aedema had persisted for seven years, and was quite resistant to any form of treatment. There had been many streptococcal attacks and the entire leg as far as Poupart's ligament was markedly elephantoid. The technique of the operation was as follows: A flap of skin, 14 in. by 4 in., was reflected from the inner side of the left arm and fitted into the gap produced by the reflection of a similar flap on the body extending from 4 in. below Poupart's ligament to a point 4 in. from the left axilla. The body-flap was used to cover the defect in the arm. At the second stage, three or four weeks later, it was intended to transfer the arm flap to the body and the body flap to the arm. Fig. 11 illustrates these steps graphically.
On the fourth day a remarkable change took place in the leg. There was a general reduction in the tense condition of the skin, and pitting appeared for the first time. On the sixth day it had practically collapsed and the redundant flabby skin could be picked up with the fingers. About this time, however, an acute streptococcal infection, involving the whole leg and the area beneath the flaps, took place, and the patient died on the eleventh day. Why this should have happened is not clear, though one must bear in mind that erysipelatous attacks are common in this condition.
Post mortem, we obtained the interesting specimens [shown] of the localized fibrosis and obliteration of lymph-channels round the femoral vessels, together with the peripheral dilatation.
The great interest in this case centres in the fact that drainage began on the fourth day, coincidently with the regeneration of lymphatics from leg to graft, and thereafter proceeded very rapidly.
It is much too early to assess the value of this operation in the relief of lymphcedema. A swallow and a half do not make a summer, and many more cases must be dealt with. In its present state it is a procedure which must be regarded as of considerable severity and likely to be modified after further experience.
In particular it must be tried in cases of filarial elephantiasis, in which the essential lesion is believed to be identical with other non-tropical forms of elephantiasis. It does not, of course, obviate the necessity for reducing the enormously hypertrophied masses of tissue characteristic of the later stage of this condition, but it may be of use in the earlier stage.
Di8cussion.-Professor H. H. WOOLLARD: The general trend of the embryological and comparative investigations made upon lymphatics suggests that we can look upon these as being a sort of accessory venous circulation. The lymphatics begin in a closed capillary bed, having no communications with any other body spaces. There are no stomata opening into the lymphatics. By means of larger vessels, provided with valves, muscular wall, and an autonomic innervation, the lymph is returned to the venous system in the root of the neck. There are no other venous communications, apart from potential openings into the vena azygos major (experimentally demonstrated in the cat).
The embryological evidence that at least some, if not all, lymphatics begin as sprouts from the veins-a connexion which is lost subsequently, except for the openings abovementioned, which are acquired secondarily-justifies the assumption that the lymphatic endothelium will in all its properties closely resemble the vascular endothelium.
There are some physiological properties, however, which occasion a certain amount of reserve in pushing the similarities too far. The lymphatic endothelium has certain absorptive abilities which are different from those of the vascular endothelium. The physical and chemical differences of lymph from blood-plasma-the different cellular content-the sort of portal circulation that occurs with the interposition of the lymph-glands in the course of the lymph vessels-the indecision about the phagocytic properties of lymphatic endotheliumare points that need consideration in comparing the two circulations.
The great amount of experimental work done by Drinker and his colleagues furnishes an impressive body of evidence that in certain regions the vascular endothelium allows salts, electrolytes, and proteins to pass through it into the tissue spaces. The salts and electrolytes return to the blood-plasma through the vascular endothelium, while the proteins are absorbed into the lymph stream by the lymphatic endothelium.
The classical experiment in which all the tissues of the extremity-except the main vessels-were divided and then united, and the limb cedema was reduced in four days, emphasizes the enormous regenerative capacities of the lymphatics. This regenerative capacity is, of course, implicit in more or less degree in every surgical operation.
It is now known that the superficial lymphatic capillaries are especially abundant and contain an active circulation of lymph which, even when the limb is at rest, continues to flow. It has been established that coloured material injected into the volar surface of the forearm, the limb being on the same level as the heart, reaches the axillary nodes in less than ten minutes.
Material in these superficial lymphatics can spread in all directions, for they form a richly snastomosing network. It would seem that these superficial lymphatics are the most important and extensive part of the lymphatic system. The inquiries made into the tissue changes following lymphatic obstruction show that the changes are most pronounced in the integument and subcutaneous tissues, little hypertrophy occurring in the deeper tissues.
The capacity of these lymphatic capillaries of the sub-epidermal level for draining the superficial tissues is strictly limited, as they soon enter the subcutaneous tissues and the lymph reaches the larger valved supra-aponeurotic trunk. The precise and detailed anatomy of these events in different parts of the body is not altogether satisfactorily known.
The larger draining vessels are polarized by the valves and these are of sufficient strength, normally, to prevent a retrograde injection from being forced past them. Such attempts rupture the wall of the lymphatic vessel. These vessels seem to have a long course and to anastomose very little amongst themselves. They proceed to focal drainage areas often without interruption. These focal drainage areas, whose significance Mr. Sampson Handley was one of the first to appreciate, bring about changes in the direction of the flow of lymph which, as in the case of the lower part of the abdominal wall, is in an aboral direction.
Embryology furnishes a partial explanation of the presence of these lymph focal areas, since the nodal points at which the lymphatics begin, have certain definite situations, such as the jugular region, within the abdomen-where the site is perpetuated as the receptaculum chyli -and in the ihguinal region. But embryology furnishes no ready explanation for the fact that the axillary lymph-glands should be a focal drainage area for the lymphatics of part of the trunk. The lymphatics as far up as the level of the clavicle in front and a line outwards from the spinous process of the seventh cervical vertebra, flow not to the jugular region as might be expected, but turn round the axillary margins and enter the axiliary glands.
A large body of evidence has been collected by workers in tropical diseases on the subject of elephantiasis and its relation to obstructive lymphangitis. If further evidence were needed on this problem, it has been recently furnished by Drinker, who has experimentally produced the condition of elephantiasis by repeated injections of the lymphatics with silica and quinine hydrochloride over a number of weeks. The repeated injections were necessary because of the regeneration and the enlargement of existing lymphatic channels. Eventually, however, the condition was reproduced in all its details. The limbs of the experimental animals showed the enormous dilatation of the tissue-tpaces with a fluid rich in proteins, the albumin-globulin ratio being the same as that of the plasma. The lymphatics were dilated, the fibrous tissue of the subcutaneous region proliferated immensely, and lymph flowed out when the integument was broken. In addition, these elephantoid limbs were subject to repeated inflammatory attacks.
To relieve an area undergoing elephantoid changes from lymphatic obstruction, it would be necessary to institute a new lymphatic pathway, beginning distal to the obstruction and extending far enough to enter anew unobstructed draining area. Such a connexion would have to contain sufficient lymphatic vessels to provide a basis for drainage and for new lymphatic regeneration and expansion when union with the pre-existing lymphatic pathways occurred.
Professor F. R. FRASER said that the decision to employ plastic surgery in the treatment of the case that had been shown, and the particular type of operation utilized, were the outcome of numerous consultations and discussions, among the physicians, surgeons, and anatomists, and many valuable suggestions had been received from colleagues and from visitors. The success of the operative procedures of Sir Harold Gillies was an example of the benefits of team work.
One of the main problems had been to decide whether the lymphatic obstruction was confined to the inguinal region, or whether a diffuse involvement of the finer lymphatics of the limb was also present. In an attempt to answer this question 2 mg. of phenol-red were injected subcutaneously on different occasions into: (1) the upper arm; (2) the left thigh: and (3) the left calf, and the amount of dye excreted in the urine during the next two hours was estimated. The result showed that the excretion was markedly diminished when the dye was injected into the thigh or the calf, compared with that when it was injected into the arm, but that the amounts excreted were the same when the thigh and when the calf were the sites of injection. This appeared to indicate that absorption of the dye was as good from the calf as from the thigh, and that the peripheral lymphatic channels of the limb were not obstructed.
Mr. W. SAMPSON HANDLEY: Lymphatic surgery has been, and still is, hampered by the imperfections of our knowledge of the lymphatic system. Up to about 1860, research into the lymphatic system was pursued with enthusiasm, but with the discovery of pathogenic bacteria the attention of pathologists was diverted to the study of infection and immunity, and many large gaps still remain in our knowledge of lymphatic anatomy and physiology. It is a hopeful sign, as indicating reviving interest in the lymphatic system, that we have to-night had anatomical and physiological help from Professor Woollard in a surgical discussion.
The attempt of Mr. McIndoe and of Sir Harold Gillies to rationalize the surgery of lymphatic obstruction has met with initial success, upon which we shall all wish to congratulate them. Clearly, however, the necessary operations are a severe ordeal, and I suggest that in cases in which previous erythematous attacks indicate a micrococcal infection of the tissues the risk might be lessened by a previous course of vaccines, either by an autogenous vaccine or by a mixed polyvalent streptococcal and staphylococcal vaccine. I have used this method with apparent advantage before operating for elephantiasis.
It is my belief that most of the trunk lymphatics of the limbs run in, or just superficial to, the plane of the deep fascia, and I therefore tentatively suggest that the grafts employed should include deep fascia as well as skin and subcutaneous fat.
I am not quite convinced by Mr. McIndoe's reasoning that in elephantiasis the obstruction is entirely centric. In some cases I believe there is a degree of peripheral obstruction as well. In cases of lymphoedema it is usual, in my experience, to find a thick layer of adventitious fibrous tissue, no doubt the result of a lymphangitis, in the place of the deep fascia over the whole of the lymphiedematous area. Certainly in tuberculous lupus which sometimes develops into tuberculous lymphcedema, the initial change is a lymphangitis of the peripheral small lymphatics, and the infection and obstruction of the lymph-glands are secondary changes. ' While I admit that the new operation is more rational in its conception than any of the older ones, I do not think it is likely entirely to replace them.
In the "brawny arm" of breast-cancer, when relief is only required for the short remaining life-span of a patient in the grip of a fatal disease, the simpler operation of lymphangioplasty which I introduced twenty-eight years ago, seems likely to hold its own. Having ceased to be a noveltv it has fallen into a temporary disuse which I believe to be undeserved. One of my patients, the mother of a young family, resumed her housework after the operation and did it for five years before she died of thoracic deposits. Usually, pleural deposits terminate life within from a few months to a year of the operation, but this is no reason for denying a patient the relief which, in carefully chosen cases, it affords.
I think that Mr. Mclndoe has rather tended to underestimate the value of the Kondoleon operation, which, in my hands, has given a high proportion of satisfactory results in cases of elephantiasis nostras. Quite recently I operated by this method on an American theatrical manager with an unwieldy leg and lymphorrhcea. He had been told in New York that nothing could be done for him and left a large London hospital because amputation was advised. A Kondoleon operation restored the leg to complete functional efficiency, though a moderate degree of swelling remained.
Dr. CARMICHAEL Low said that the crucial point in any operation for elephantiasis of a lower limb, must be the site of the blockage of the lymphatics. If the drainage of both sets of lymphatics, the superficial and deep, were blocked, then draining the former would not relieve the whole condition, that is if it was assumed, as was commonly taught, that there was no anastomosis between the superficial and deep lymphatics through the deep fascia. A knowledge of this fact would explain the failure of many of the Kondoleon operations performed for elephantiasis. These, to be successful, would require a free passage of lymph from the deep lymphatics through the crural canal into the pelvic lymphatics. As regards filarial cases, the blockage brought about by the adult parasites might impede the whole flow of lymph from the lower limbs, or it might be localized and limited to the lower leg below the knee only. One also saw limited areas of elephantiasis in any part of the body -scalp, breasts, penis, scrotum, vulva, arms-and pedunculated masses growing out from the thighs, etc. Of the many different causes of elephantiasis nostras, he (Dr. Low) had described a very interesting case due to carcinomatosis of the pelvic and abdominal glands, following a carcinoma of the prostate.
Every case, either of filarial elephantiasis or of elephantiasis nostras, would have to be considered on its own merits and as far as possible the exact seat of the blockage located. In favourable cases there was no doubt that the operative procedure which had been carried out by Sir Harold Gillies on the case shown should prove of great value and it was an important step forward in the treatment of this debilitating condition.
The PRESIDENT said that he wished to demonstrate briefly the manner in which lymph stasis in filariasis was, in his opinion, brought about. He had always considered, and had taught, that in filarial elephantiasis of the arms and of the legs the blockage was centrally situated, so that a lymphatic bridge, as described by the former speakers, would act as efficientlv as in non-filarial lymphcedema. In filarial lympheedema, lymph stasis was brought about by several factors: (1) the filaria worm itself, whether alive and active, or whether dead or calcified;
(2) the actual fibrotic changes in the walls of the lymph vessels and in the afferent lymphatic spaces in the lymph-glands, due to the toxins given off by the filaria, whether alive or dead; (3) a proliferation of the endothelium of the lymph vessels, a process which, as he had demonstrated, took place in filariasis; (4) very extensive changes in the lymphatic glands themselves, such as focal necrosis, fibrosis, and giantcell formation, and these changes took place in the centrally situated lymphatic glands, and were partially due, he thought, to the action of the embryo filarise which collected in masses in the substance of these glands where they could be demonstrated in a dying and dead condition. These, then, were the main factors in the production of lymph stasis, and he did not consider that any real stenosis occurred in the thoracic duct itself. The destruction of the lymphatic drain, which had been already demonstrated, was quite enough to account for the gross lymph stasis in elephantiasis.
Mr. E. P. STIBBE said he wondered whether the President was really convinced that the essential cause of filarial elephantiasis was a central obstruction. He (Mr. Stibbe) thought that repeated attacks of lymphangitis (due to the liberated larven, and coinciding with the periods of fever), must result in thickening and narrowing of the smaller, more peripheral channels. This would mean that there was an important difference between filarial elephantiasis and the congenital or idiopathic forms, and would diminish the success of the skin-transplantation.
With regard to the Kondoleon type of operation: This might result in a transfer of the drainage of tissue-fluids, not to the deeper lymphatics, but to the blood-vascular system. It had been established experimentally that the pressure at the venous end of a capillary loop was sufficiently reduced to make it possible for hydrostatic pressure of edematous tissue to cause tissue-fluid to enter the capillary. Kondoleon's operation, with bone-trephining, had met with success because of the intimate connexion in bone-marrow between blood and tissue.
Mr. MCINDoE (in reply) said that the discussion had thoroughly ventilated some very important questions in regard to lymphcedema, and much help had been given on which to base future work. He wished to make it clear that this operation had been designed to approach as nearly as possible the anatomical and physiological ideal, and it was thoroughly realized that in its present state it was a formnidable procedure, and would naturally be considerably modified in the future. In view of the fact that the principles governing it had proved correct, he thought that an avenue for investigation lay in the development of the tubed pedicle or direct delayed flap methods.
He did not in any way intend to belittle the Kondoleon operation, which had a distinct place in the treatment of elephantiasis; but he felt that 50% was a generous estimate for its successes, and the standard of success had to be defined as " very much improved " rather than " cured." There would always be a field for reduction operations in the filarial type when genuine hypertrophy of tissue had taken place.
The question of localized elephantiasis had not been considered at the moment because such cases were uncommon. The operation, as designed so far, was meant for elephantiasis of a whole extremity, which, after all, was the type of case commonly met with.
Dr. Carmichael Low's question in regard to the relief of deep obstruction where the central block was complete, was an important one, and would have to be taken into account in further work. In all probability a type of operation which combined the virtues of the Kondoleon operation with the present technique would overcome the difficulty.
